Uric acid protects neurons against excitotoxic and metabolic insults in cell culture, and against focal ischemic brain injury in vivo.
Uric acid is a well-known natural antioxidant present in fluids and tissues throughout the body. Oxyradical production and cellular calcium overload are believed to contribute to the damage and death of neurons that occurs following cerebral ischemia in victims of stroke. We now report that uric acid protects cultured rat hippocampal neurons against cell death induced by insults relevant to the pathogenesis of cerebral ischemia, including exposure to the excitatory amino acid glutamate and the metabolic poison cyanide. Confocal laser scanning microscope analyses showed that uric acid suppresses the accumulation of reactive oxygen species (hydrogen peroxide and peroxynitrite), and lipid peroxidation, associated with each insult. Mitochondrial function was compromised by the excitotoxic and metabolic insults, and was preserved in neurons treated with uric acid. Delayed elevations of intracellular free calcium levels induced by glutamate and cyanide were significantly attenuated in neurons treated with uric acid. These data demonstrate a neuroprotective action of uric acid that involves suppression of oxyradical accumulation, stabilization of calcium homeostasis, and preservation of mitochondrial function. Administration of uric acid to adult rats either 24 hr prior to middle cerebral artery occlusion (62.5 mg uric acid/kg, intraperitoneally) or 1 hr following reperfusion (16 mg uric acid/kg, intravenously) resulted in a highly significant reduction in ischemic damage to cerebral cortex and striatum, and improved behavioral outcome. These findings support a central role for oxyradicals in excitotoxic and ischemic neuronal injury, and suggest a potential therapeutic use for uric acid in ischemic stroke and related neurodegenerative conditions.